Gigantoxin-4-4D5 scFv is a novel recombinant immunotoxin with specific toxicity against HER2/neu-positive ovarian carcinoma cells.
Immunotoxins are a new class of antibody-targeted therapy in clinical development. Traditional immunotoxins that are constructed from the toxins of plants or bacteria need to be internalized to the cytoplasm and thus have limited antitumor efficacy. In the present study, we combined a recently reported sea anemone cytolysin Gigantoxin-4 with an anti-HER2/neu single-chain variable fragment 4D5 scFv to construct a novel immunotoxin. We fused a SUMO tag to the N-terminus of Gigantoxin-4-4D5 scFv and it was successfully expressed in Escherichia coli strain BL21 (DE3) in a soluble form. After purification, the purity of Gigantoxin-4-4D5 scFv reached 96 % and the yield was 14.3 mg/L. Our results demonstrated that Gigantoxin-4-4D5 scFv exerted a highly cytotoxic effect on the HER2/neu-positive ovarian carcinoma SK-OV-3 cell line. And the hemolytic activity was weaker, making it safe for normal cells. The results of immunofluorescence analysis showed that this novel immunotoxin could specifically bind to SK-OV-3 cells with no recognition of human embryonic kidney 293 cells. Scanning electron microscope observations and extracellular lactate dehydrogenase activity indicated that it could induce necrosis in SK-OV-3 cells by disrupting the cell membrane. Moreover, it could also mediate apoptosis of SK-OV-3 cells.